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Abstract
· Valsalvaretinopathywasdescribedasaparticular
formofretinopathy,pre-retinalandsubinternallimiting
membranehaemorrhagesinnaturethatrarelymaybreak
throughandbecomesubhyloidorintravitreal,secondary
toasuddenincreaseinintrathoracicpressure.We
reported a new way that Nd:YAG laser for ILM
hyaloidotomyinordertodrainthesub-ILMbloodinto
vitreouscavitycombinedwithintravitrealbevacizumabto
improvetheabsorptionofblood.Therapeuticalliance
makesignificantoutcome,protectingvisionintime.We
usedspectralisOCTtoobservesub-ILMmixcellsand
specialILMstructureinthislesionforthefirsttime,as
thespectralisOCTcanreachhistologylevelimagination.
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limitingmembrane;bevacizumab
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INTRODUCTION
V
alsalvaretinopathywasfirstdescribedin1972by
ThomasDuaneasaparticularformofretinopathy,
pre-retinalandhaemorrhagicinnature,secondarytoa
suddenincreaseinintrathoracicpressure.Incompetentorno
valvesinthevenoussystemofheadandneckallowdirect
transmissionofintrathoracicorintra-abdominalpressureinto
theheadandneck.Suddenelevationofvenouspressuremay
causeadecompensationintheretinalcapillarybed,with
subinternallimitingmembranehaemorrhagesthatrarelymay
breakthroughandbecomesubhyloidorintravitreal
[1].We
reportedanewwaytocurethislesionandobservedtheIML
changesbyspectralisOCT.
MATERIALSANDMETHODS
A21-year-oldmalesportsmanwasreferredtofundusdisease
clinicunitwithaspontaneousandsuddenlossofvisionwith
blackshadowinfrontoflefteyeafterexercise1weekago
withoutanyhistoryoftrauma,hypertensionordiabetes.
Onexamination,hisvisionwas6/6and6/60theinrightand
lefteyes,respectively.Anteriorsegmentexaminationand
IOPisnormal.Dilatedfundoscopyrevealedadense3papilla
disc (PD)diameterpreretinalandsubinternallimiting
hemorrhageinthelefteyeandnormalfundusappearancein
therighteye.
Fundusfluoresceinangiography (FFA)combinedwith
indocyaninegreen fluoresceinangiography (ICGA)
demonstratedthatvascularfillingtimewasnormalinthe
earlyphaseandfluorescenceintheposteriorpolewas
coveredbythehemorrhage,whilethefluorescenceofFFA
andICGAwerevisibleontheupperpartofsub-ILM
hemorrhageinthelefteye.SD-OCTcombinedwithFFA
showedsub-ILMhemorrhagewithRBCsedimentationwhile
plasmaandWBCwasabove,formingawell-definedfluid
levelboatshapecavity.Highlyreflectivedotswerevisible
ontheupperpartofthehemorrhagecavity.Theothernine
retinallayerswereintactexcepttheelevatedILM.A1/4PD
diameterroundblockedfluorescencejustlocatedabovethe
opticnerveheadandbesidestheretinalarteriesontemporal
upside.SD-OCTcombinedwithFFAshowedthatitwas
preretinalhemorrhagebeyondtheILM,withoutanyleaking
inthelatephaseofFFA.Ultrasoundechographyrevealed
therewasnonesignificantposteriorvitreousdetachment.
SystemicexaminationwasnormalandBp:125/60mmHg.
PT:1.17s,APTT:43.1s.AtypicalofValsalvaretinopathy
wasnoted.
RESULTS
Nd:YAGlaserhyaloidotomyandintravitrealbevacizumab
wereemployedtosolvesuchproblemandfollowedupby
SD-OCT(Figures1-2,Table1).Thetreatmentandoutcome
werelistedasTable2.AbouttheILM,thereweretwoissues
weshouldfocuson(Figure3).
Intravitrealbevacizumabtherapyforvalsalvaretinopathy
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Firstofall,aspecialreflectivelayerwasobservedinthe
SD-OCT,lyingontheretinalnervefiberlayer(RNFL)
tightlyandjustunderthehemorrhageintheILMelevated
area.Whatwasit?Atthejunctionofelevatedlayerandthe
otherretinallayers,weobservedthatthespeciallayer
mentionedabovejustderivedfromtheintactILM,inother
words,onlypartoftheILMelevated.Furtherhistopathology
researchisessentialtoconfirmthisstructure.
Secondly,wefoundthattheretinalsideofILMbecame
roughwithseveralhighreflectivespotsattachedtothe
(retinal)surfaceoftheILM.ItwasinaccordwithGibranSK
studythatitwastransdifferentiatedretinalpigmentepithelial
(RPE)cells.Itwasthefirsttimetoobservesuchcell
structurebyspectralisOCTwithouthistologytechnology
.
DISCUSSION
Valsalvaretinopathymayoccurduetointensephysical
exercise.TherapeuticoptionsinValsalvaretinopathyinclude
Figure1Fundusphotographdemonstratesthenaturehistoryofvalsalvaretinopathybeforeandaftertherapywhichis
correspondencetotable2 A:Beforetherapy;B:1dayafterNd:YAGhyaloidotomy;C:10daysafterNd:YAGhyaloidotomyand1day
afterintravitrealbevacizumab;D:2monthsafterNd:YAGhyaloidotomyand1monthand19daysafterintravitrealbevacizumab;E:3
monthsand5daysafterNd:YAGhyaloidotomyand2monthsand24daysafterintravitrealbevacizumab;F:4monthsafterNd:YAG
hyaloidotomyand3monthsand8daysafterintravitrealbevacizumab.
Table 1 The nature history of valsalva retinopathy before and after therapy which is correspondence to Figure 1 
Nd:YAG 
hyaloidotomy  Before therapy  1 day 
post-treatment  10 days post-treatment  2 months 
post-treatment  3 months and 5 days post-treatment  4 months post-treatment 
Intravitreal 
bevacizumab 
    1 day post-treatment  1 month and 19 
days post-treatment 
2 months and 24 days post-treatment  3 months and 8 days 
post-treatment 
Preretinal and 
sub-ILM 
A dense 3 PD diameter 
haemorrhage with a 
clear fluid level 
  Blood reduced with dark red 
appearance, RBC sediment 
and intact retina was visible 
on the upper part of scaphoid 
shape hemorrhage cavity. 
Blood kept on 
reducing with dark 
red appearance. 
   
Vitreous 
cavity 
Vitreous 
floaters(below) 
Sub-ILM 
blood inflow 
into vitreous 
cavity 
Hemorrhage was absorbed 
significantly 
The hemorrhage 
had been absorbed 
completely 
The hemorrhage had been almost 
absorbed. There was white and 
yellow exudation in inferior of 
retina due to hemorrhage in the 
vitreous cavity degradation. 
The hemorrhage had 
been almost absorbed. 
White and yellow 
exudation reduced 
gradually. 
 
  Table 2 The treatment and outcome about Nd:YAG laser hyaloidotomy and intravitreal bevacizumab 
Schedule   Treatment  Outcome 
For the first seven days  Sorbefacient conservative treatment  The condition not improved. 
At the eighth day  Nd:YAG laser hyaloidotomy for valsalva pre-macular 
haemorrhage was performed (Nd:YAG laser energy: 2.5MJ, 4 
point exploded) 
The blood under the ILM enter into vitreous cavity partially and then the 
absorbing tendency was observed at a low rate. His vision was 7.2/60 in the left 
eye. 
At the eleventh day 
after Nd:YAG laser 
therapy 
Intravitreal bevacizumab 0.05mg  The patient felt better and the black shadow in front of left eye was shrinking 
gradually. There was great improvement in intravitreal hemorrhage absorption, 
and the sub-ILM hemorrhage was reducing significantly. But the left eye vision 
was still 7.2/60 
After 1.5 months, 2.5 
months and 3 months   
Purely follow up   The preretinal hemorrhage above the optic nerve head scattered into vitreous 
cavity and was absorbed slowly. The sub-ILM hemorrhage was absorbed 
gradually and significantly making the fovea visible. Finally, his vision 
improved to 36/60 in the left eye. 
 
 
243conservativemanagement,surgery(vitrectomy)andlaser
membranotomy.Mostpatientshavebetterprognosisandthe
hemorrhagecanbeabsorbedwithinseveralmonths,while
duetoRPEchangesinmacula,somepatientshavepoor
visionoutcome.KirwanandCahill
[2]concludethatNd:YAG
laserposteriorhyaloidotomyisausefuloutpatientprocedure
forsuccessfulclearanceoflargepre-macularhaemorrhages
thatofferspatientsrapidrecoveryofvisualacuityandthe
avoidanceofmoreinvasiveintraocularsurgery.Mumcuoglu
[3] hasreportedthattwelvesoldiershadValsalva
retinopathyrelatedtomilitaryexercisereceivedNd:YAG
lasermembranotomyandwereobservedforanaverageof
12.6monthsandalleyeshadvisualacuitiesof20/20atthe
endofthefirstmonthoffollow-up.Nd:YAGlasertreatment
forValsalvaretinopathyrelatedtomilitaryexerciseisan
effectiveandsafeprocedure.Ontheother hand,
bevacizumabareusedtocureneovascularizationand
vitreoushemorrhagebytheeffectofanti-VEGF,which
usuallyareusedinproliferativediabeticretinopathyandage
related maculardegeneration. Intravitrealinjectionof
bevacizumab(IVB)andtriamcinoloneacetonide(IVT)atthe
endofdiabeticvitrectomyisausefuladjunctivetherapyfor
reducingearlypostoperativeVH.IVBinjectiondoesnot
haveariskofatemporaryriseofIOP,whichtheIVTgroup
has
[4].
Themaincharactersofthislesionincludedhugesub-ILM
Figure2followupbyspectralisOCTinaccordwithTable2 A:Beforetherapy;B:2monthsafterNd:YAGhyaloidotomyand1
monthand19daysafterintravitrealbevacizumab.TheelevationofILMdecreasedby825nmandthe1/4PDpreretinalhemorrhagescattered
intovitreouscavity;C:3monthsand5daysafterNd:YAGhyaloidotomyand2monthsand24daysafterintravitrealbevacizumab.The
elevationofILMcontinuedtodecreaseandthe1/4PDpreretinalhemorrhagecontinuedtoscatterintovitreouscavity;D:4monthsafterNd:
YAGhyaloidotomyand3monthsand8daysafterintravitrealbevacizumab.
Intravitrealbevacizumabtherapyforvalsalvaretinopathy
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hemorrhage,sothatconservativemanagementdidnotwork.
WeusedNd:YAGlaserforILMhyaloidotomyinorderto
drainthesub-ILMbloodintovitreouscavity,andcombining
withintravitrealbevacizumabtoimprovetheabsorptionof
blood. Therapeuticalliancemakesignificantoutcome,
protectingvisionintime.Itisthefirsttimetocombine
intravitrealbevacizumabwithNd:YAGlaserhyaloidotomy
forvalsalvapre-macularhaemorrhageallovertheworld,
whichprovideanewwaytocuresuchdisease.
Epiretinalmembrane(ERM)formationwithILMwrinkling
hasbeenreported10monthsafterND-YAGmembranotomy
ofValsalvahaemorrhage
[5] .Histologicalexaminationof
surgicallyremovedILMrevealedthepresence of
haemosiderinwithinmacrophagesontheretinalsideofthe
ILMandafineglialERM,resemblingglialproliferationon
thevitreoussurfaceoftheILM
[5].InsteadofanERM袁
Gibran
[6] reportedtherewasamixed-cell-type
proliferationontheretinalsurfaceoftheILM.Thesub-ILM
cellsincludedtrans-differentiatedRPEcells,andhencethe
proliferationhadthehistologicalappearancesofa
proliferativevitreoretinopathy(PVR)-typemembrane
'beneath'theILM.OurstudyconfirmedGibranSKresearch
aboutsub-ILMmixcells,whileaswementionedabove,
therewasaspecialreflectivelayerobservedintheSD-OCT,
lyingontheretinalnervefiberlayer(RNFL)tightlyandjust
underthehemorrhageintheILMelevatedareawhich
derivedfromtheintactILM.Furtherhistopathologyresearch
isessentialtoconfirmthisstructure.
Sabella
[7] concludedthatSD-OCTevaluationofNd:
YAGlasertreatmentforValsalvaretinopathyconfirmedthe
cleavageplaneofthepremacularhemorrhage.Inaddition,it
revealedtheexactlocationoftheILMdisruptionscausedby
thelaserspots,andthesafetyoftheprocedure,withno
involvementoftheunderlyingretinallayers.
ItisthefirsttimetousespectralisOCTtoobservesub-ILM
mixcellsandspecialILMstructureinvalsalvaretinopathy,
asthespectralisOCTcanreachhistologylevelimagination.
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Figure3ILMchanges A:thesameasimageBinFigure2;B:
SD-OCTshowedaspecialreflectivelayeronRNFLtightly(blue
arrow)derivedfromtheintactILM (redarrow);theroughsideof
elevatedILM (yellowarrowheads);theposteriorhyaloids(Green
arrow);C:High-powerviewofsectioninstainingwithperiodic
acidschiffreagentandhaematoxylintoshowthatthecellsareon
theundulated(retinal)surfaceoftheILM(arrows)whereasnocells
areseenonthesmooth(vitreous)surface(arrowheads);D:Stained
withtheimmunoperoxidasetechniqueforcytokeratin7(red-brown
chromogen)andcounterstainedwithhaematoxylin:layersof
transdifferentiated retinalpigmentepithelial(RPE)cellsare
observed(arrows).Inset:highermagnificationdemonstratesthatthe
RPEcellsareadjacenttotheundulated(retinal)surfaceoftheILM
(arrow).(C,DwerecitedfromGibranSKstudy:Changesinthe
retinalinnerlimitingmembrane associatedwithValsalva
retinopathy).
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